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胞层（Photosensory cell layer）、外丛状层（Outer plexiform layer）、内核层（Internal 

























































The mudskipper (Boleophthalmus pectinirostris) is amphibious fish adapting to a 
wide range of temperature and salinity, lives in the mudflats of intertidal zone and the 
mangrove forest. The fish lives on benthic diatoms and organic detritus. It is 
distributed throughout China, Korea, Vietnam, and Japan, and in China, it is mainly 
found in coastal mudflats of Jiangsu, Zhejiang, Fujian, Taiwan, Guangdong and 
Guangxi provinces. Due to its economic value, this species is widely cultured in the 
southeast coastline of China. In order to understand the mechanisms of spawning with 
a semilunar periodicity in Boleophthalmus pectinirostris, the structure of pineal organ 
and retina and the distribution of melatonin receptor (Mel1a) in the retina and brain as 
well as the change of distribution of Mel1a under the different light intensities and tide 
environment were studied by using the methods of cytohistology and, 
immunohistochemistry. The main results and conclusions are as follows: 
1. The pineal organ structure of Boleophthalmus pectinirostris: Pineal organ of the 
mudskipper was located between telencephalon and midbrain and composed of pineal 
stalk and pineal vesicle with a dorsal sac. The pineal stalk was long and thin in shape, 
its cells arrangement was tight, and there was a cavum in the middle of the stalk. The 
opening of pineal organ connected with the ventriculus tertius. Pineal vesicle 
expanded as a pear in shape and had a cavum with rugas inside. The top surface of the 
vesicle was covered by melanophore. The dorsal sac lied under the pineal vesicle and 
was irregular in shape with a cavum. The inner wall of the sac cavum had many 
complicated, spiral and tortuous emboles. The blood cells were visible inside the 
dorsal sac. 
2. The retina structure of Boleophthalmus pectinirostris: Under the observation of 
microscope, the retina is multilayer structure with clear delamination and cells 
arranged in order, including three cell and two plexiform layers. From the inner to the  















internal plexiform layer and ganglion cell layer. The ganglion cell layer is consisted of 
cone cells, and outside of this layer was pigment cell layer. Pigment cell cytoplasm 
was filled with pigment granules, and its apophysis stretched into photosensory cell 
layer. Under the oil len microscope, the cone cells in the ganglion cell layer was short 
and thick, the nucleus were big wih light dyeing and the evagination was cone shape. 
3.The immunolocalization of Mel1a in Boleophthalmus pectinirostris: Mel1a are 
distributed in inside part of photosensory cell layer, outer plexiform layer, internal 
nuclear layer, internal plexiform layer of retina; cerebellum’s molecular layer; optic 
tectum’s stratum marginals; neurohypophysis and proximal pans distalis of pituitary; 
pineal vesicle and dorsal sac of pineal organ; testis Leydig cells, spermatogonia and 
spermatocytes; oolemma of ovarian; the outside of columnar epithelium and musclar 
layer of intestine. The immunoreactivities were analyzed with the software Image–Pro 
Plus (IPP) and the results showed that the PU value of midday was generally larger 
than that of midnight. 
4. The change of distribution of Mel1a 7 days after treatment with different light 
intensities and tide: Mel1a were distributed in the retina, cerebellum, optic tectum, 
pineal organ and pituitary, the number of the positive sites did not change with the 
light intensities or tide. Mel1a were not found in the gonad during the non-spawning 
season. 
 






























褐色斑点、背鳍 2 个，第 1 背鳍很小。仅有鳍棘 5 条，鳍棘末端成丝状延长，其
中第 3 棘 长；第 2 背鳍与臀鳍均较长，其长度大体相等。尾鳍楔形、宽大，第




图 1.1 大弹涂鱼 



















涂鱼肉味鲜美，且有滋补强身的功效，含有常见的 16 种氨基酸，其中 8 种为人
体所必需的氨基酸，深受群众的喜爱，市场需求量大[4]。同时，由于大弹涂鱼还
具有鱼病少，活鱼湿露时耐长途运输，营养成份较全面，经济价值高等特点，因
此成为我国东南沿海地区的名特优新养殖鱼种[5]。我国台湾于 20 世纪 60 年代
始养殖大弹涂鱼，70–80 年代养殖面积发展到数千亩，但苗种全靠自然海区采捕
[6]；我国大陆东南沿海于 20 世纪 80 年代初 始发展大弹涂鱼养殖，20 世纪 90










鳍骨骨长 R（mm）呈线性关系，可用直线回归方程 R=a+bL 表示： 
























4,100–24,600 粒，平均 12,600 粒，随着年龄的增加而增大。个体相对生殖力 F/W











分布和栖息地[12] 。日本古贺秀昭于 1988–1992 培育出 5 万尾大弹涂鱼苗种用于
增殖放流[13]。与国外相比，我国在大弹涂鱼的繁殖生物学和苗种培育方面的研究
为深入。台湾曾于 1972 年 展大弹涂鱼人工繁殖和育苗工作，但由于该种鱼
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